76      THE  CHEMISTRY OF THE CYANIDE PROCESS.
The alkali solution, assuming that caustic soda is used, reacts on basic iron salts, insoluble in water, according to the following reactions : —
Fe2O3,SO3 + 2NaHO + H2O = Fe2(HO)6 + Na2SO4
and Fe2O3,2SO3 + 4NaHO + H3O = Fe2(HO)6 + 2NasSOi.
Thus ferric hydrate and sodium sulphate (or calcium sulphate, if lime is used) are formed. Sodium sulphate is soluble and passes off with the wash water, but calcium sulphate remains. The hydrate of the sesquioxide of iron is insoluble in water, and, to all appearances, is unattacked by the cyanide solution ; but the hydrate of protoxide is dissolved with formation of ferro cyanide of potassium.
Mr. C. W. Merrill precipitated ferrous hydrate by caustic potash from a cyanide solution. The solution contained but a small percentage of free cyanide, however, as it had already acted on ore and zinc in the precipitation of the dissolved gold, and it is unlikely that this reaction, regenerating the cyanide of potassium, which had been rendered inert by the solution of the iron, would occur in a comparatively strong solution.
Treatment of Pyritic Ores by Cyanide of Potassium.
— Owing to the rapid decomposition of the pyritic ores when exposed to the atmosphere, precautionary measures have to be taken to treat them effectively. Owing to their successful treatment by the chlorination process, it is at present difficult to say if the cyanide process will eventually prove a serious competitor, as no doubt the process which is the cheapest will maintain itself.
Pyrite (Fe S2) is decomposed by the oxygen of the air and moisture into soluble ferrous sulphate and free monohydrated sulphuric acid, according to the reaction :
FeS2 + H2O + 70 = FeSO* + H2SO*.
The ferrous sulphate is decomposed by the action of the air to insoluble basic sulphates. In addition, normal ferric sulphate (Fe2 3 SO4) is produced, which gradually loses acid case of a number of experiments on Daly ores,  tlieustic soda or potash, does not appear in such a case to cause a good precipi-
